This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



t 



{12} 



UK Patent Application 



(19) 



GB 2 245 494o3)A 

(43) Date of A publication 08.01.1992 



(21) Application No 9114249.7 

(22) Date of filing 02.07.1991 



(30) Priority data 
(31) 4021604 
4114801 



(32) 06.07.1990 
07.05.1991 



(33) DE 



(71) Applicant 

Beyer AkliDngesellsohaft 

(Incorporated In the Federal Republic of Germany) 

D-5090 Leveiltusen, Bayerwcrk, 
Federal Republic of Germany 

(72) Inventors 

Raphael Wleschotlek 
Dieter Feucht 

(74) Agent and/or Address for Service 
Carpmaels & Ransford 
43 Bloomsbury Square, London, WCIA 2RA, 
United Kingdom 



(51) INTCL* 

A01N 43/707 43/08 47/10 

(52) UK CL (Edition K) 

A5E EBB E212 E239 E246 E24Z.E248 E252 E2S2 
E266 E269 E272 E273 
U1S S1074 S1278 

(56) Documents died 

J. Marshall et al, 1987, British Crop Protection 
Conference Weeds (I), page 233-240 

(56) Field of search 

UK CL (Edition K) A5E 
INT CL= A01N 43/707 



(54) Herbicldal agents based on metamitron/ethofumesate/phenmedlpham/desrnedipham 

(57) Finished formulations of the known herbicidal active compounds metamitron (I) + ethof umesate (II) + 

(A) phenmedlpham (111) or 

(B) phenmedipham (III) and desmedipham (IV) or 

(C) desmedipham (IV). 

preferably soiid formulations such as waler-dispersibte powders or water-dispersible Qranutes the ratio by ^ 

active compounds (l):(H):(lll) or (IV) being (1):(0.05 to 1 ):(0.05 to 1). of the active compounds ^^y^^f^^^^l^^^^ 

to 1):(0.05 to 1):(0.05 to 1 ). and the total active compound content in each case being betwGen 20 and 75 /« by weight. 



CD 

ro 
ro 

cn 

CO 

> 



HERBICIDAL AGENTS BASED ON A COMBINATION OF 



METAMITRON/ETHOFUMESATE/PHENMEDIPHAM/DESMEDIPHAM 



Thfi-lnvention^elate sjLo new f j ^nished formulations of the 
JcnpiQl Jie rfeici dal a c U^ve^sub sjt anc^^^„ am it r.Qn,+ ^ h o f ume - 
-SAt.g^+ ( ALpbff.nroedipham.,^3rj[ B^) phenmedij> ham jij ^gjP® jjg^^^ 
Qr^(X-) ^de sm edipjmm / preferably solid formulations such as 
5 watez^^dj^pj^rsible-^p^os^ers (WP) and va ter-dispersible^ 
granplB.s-.(WG) / and their use as herbicides, in particular. 
^g_ggl^Q tive beet herbicide s . 

Mixtures of these active compounds have previously been 
described, ditto tank mixes of a finished formulation of 

10 Gt ho fume sate + phenmedipham with metamitron (cf. 

J. Marshall et al, 1987, British Crop Protection 
Conference Weeds (1), page 233-240), which have proved 
suitable in practice for selective combating of weeds in 
beet cultures. However, the disadvantage of these tank 

15 mixes is that the user has to mix the liquid finished 
formulation of ethofumesate + phenmedipham [tradename: 
®BETANAL-TANDEM, manufactured by Sobering AG; an emulsion 
concentrate (EC) containing 94 g/1 of ethofumesate and 
97 g/1 of phenmedipham] or ethofumesate + phenmedipham + 

20 desmedipham [tradename: *BETANAL-PROGRESS, manufactured 

by Schering AG, an emulsion concentrate (EC) containing 
128 g/1 of ethofumesate, 62 g/1 of phenmedipham and 
16 g/1 of desmedipham] and the solid metamitron prepara- 
tion [tradename: 'GOLTIX, manufactured by Bayer AG; WG, 

25 70 %] when making up the spray mixture. 

A finished formulation with a combination of these active 
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compounds would therefore be advantageous for the user. 
However, it was not known to date in which manner such 
finished preparations can be structured since particular 
problems were to be expected regarding the relatively low 
5 melting point of ethofumesate and the incorporation of 
liquid additives, which might be necessary. 

Surprisingly, finished formulations containing the 
technical -grade active compounds metamitron and ethofume- 
sate and 

10 (A) phenmedipham (III)- and 

(B) phenmedipham (III) and desmedipham (IV) or (C) 
desmedipham (IV) , 

were now successfully prepared. Solid combination prepar- 
ations could be prepared, in some cases, using liquid 
15 emulsifiers. Particularly advantageous for agricultural 
practice are the new finished formulations in the form of 
water-dispersible granules (WG) . 

The invention therefore relates to new herbicidal agents 
in the form of finished formulations, containing a 
20 combination of the active compounds 

metamitron (I) and ethofximesate (II) and 

(A) phenmedipham (III) or 

(B) phenmedipham (III) and desmedipham (IV) or 

(C) desmedipham (IV), 

25 preferably in solid form such as water-dispersible 
powders (WP), or in the form of water-dispersible 
granules (WG) , as a mixture with formulation auxiliaries, 
the ratio by weight of the active compounds 
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(I) : (II) I (III) according to the combination (A) being 
{1):(0.05 to 1):(0.05 to 1), preferably (1)!(0.1 to 
0.4):(0.1 to 0.4), and particularly preferably (1):(0.1 
to 0.35): (0.1 to 0.3), and the ratio by weight of the 
5 active substances (I) : (II) : (III) : (IV) according to 
combination (B) being ( 1) :( 0 . 05 to 1)!(0.05 to 1):(0.05 
to 1), preferably (1):(0.1 to 0.4):(0.1 to 0.4):(0a to 
0.4 )r^ and particularly preferably (1):(0.1 to 0.4):(0.1 
to 0.35):(0.1 to 0.25), 

10 the ratio by weight of the active compounds (I) : (II) : (IV) 
according to combination (C) being (1):(0.05 to 1):(0.05 
to 1), preferably (1):(0.1 to 0.4):(0.1 to 0.4), and 
particularly preferably ( 1) :( 0 . 1 to 0.4): (0.1 to 0.3), 
the total active substance compound, both in the case of 

15 combination (A), that is to say (I) + (II) + (II1) and for 

the combinations (B) , that is to say (I) + (II) + (III) + (1V) , 
and (C), that is to say (I) + (II) + (IV) being between 20 
and 75 % by weight, preferably between 30 and 70 % by 
weight . 

20 Preferred solid formulations are formulations such as 

water-dispersible powders (WP) and water-dispersible 
granules (WG) . Particularly preferred solid formulations 
are water-dispersible granules. 

As has been found, the V7P formulations can be prepared in 
25 a surprisingly simple manner by mixing the active com- 

pounds with the formulation auxiliaries suitable for a WP 
formulation in the abovementioned ratio by weight, 
grinding the mixture (for example using a customary air- 



Le A 27 649 - 3 - 



jet mill), followed by homogenising by remixing. 
The WG formulations are obtained by 

(a) first preparing a premix from the active compounds 
(I), (II) and (III) or (I), (II), (III) and (IV) or 
(I), (II) and (IV) - in the abovementioned ratios by 
weight - and the . formulation auxiliaries which are 
suitable for a WG formulation by mixing, grinding 
(expediently using a customary air-jet mill), 
followed by remixing, 

(b) then treating this premix with water in a fluidised- 
bed granulator in a customairy manner, followed by 
drying at an inlet air temperature of 50-90 '*C to a. 
product temperature of 30-60**C, and 

(c) separating the desired granules (having particle 
sizes between 200 and 1500 pm) by sieving, the too 
small particles (<200 fim) and the too large par- 
ticles (>1500 fim) being separated off. 

As has furthermore been found, a particular - continu- 
ous - embodiment of the last-described process for the 
preparation of the WG formulations according to the 
invention consists in 

- preparing a highly-concentrated suspension from the 
premix described above under (a) by adding about the 
same amount by weight of water with vigorous 
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stirring, 



then feeding this suspension to a special granula- 
tion apparatus (as described in the - correspond- 
ing - patent documents EP-A-0 , 163 , 863 or 
5 DE-A1-3,4X3,200) 

and continuously discharging the product formed, at 
a product temperature of 30-60 ''C and an inlet air 
temperature of about 100-125''C. 

The resulting product which, by virtue of the apparatus, 
10 is highly uniform (granules having a particle size of 

about 500 Aim) needs no further sieving. 

Each of the active compounds are employed in the form of 
the technical-grade active compounds^ for which the 
following melting points (m.p.) were determined: 

15 metamitron (I) - m.p. 166*C 

[= 3-methyl-4-amino-6-phenyl-l,2,4-triazin-5(4H)- 

one] ; 

ethofumesate (II) - m.p. 69°C 

[= 2-ethoxy-2 , 3-dihydro-3 , 3-diinethyl-5-benzof uranyl 
20 methanesulfonate] ; 

phenmedipham (III) ~ m.p. 144''C 

[= 3-methoxycarbonylaininophenyl-N- ( 3 ' -methylphenyl ) ■ 
carbamate] . 
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desmedipham (IV) -m.p. ISO^C 

[= 3-ethoxycarbonylaininophenyl-N-phenyl -carbamate] . 



All the relevant technical data of the active compounds 
can be seen from the specialist literature [cf., for 
example. The Pesticide Manual, 8th ed., published by. The. 
British Crop Protection Council, 1987, pages 353-354 in 
the case of (II), page 536 in the case of (I) , pages 
652-653 in the case of (III) and pages 242-24 3 in the 
case of (IV) ] . 

The fonnulation auxiliaries r equir^ d^^are^ ^rta in car - 
riers, dispersants and, if necessary, certain emulsifiers 



or wetting agents . 

Suitable carri ers are^ ground synthetic minerals such as 
aluminiiim oxide, si-licates-or silicic acids in connection 
with ground natural minerals such as kaolins, clays, 
quartz or attapulgite. In the case of the silicic acids, 
absorption or precipitation silicic acids have proved 
particularly useful. 

Preferr ed dispersi n g^ agents jjsed^^ are^^l^g^^gulgho^ or 
alkylaryl sulphonates . """^ 

Preferred emulsifiers which were used and which were 
effective as additives were polyoxyethylene alkyl ethers, 
silicone surfactants or polyols, and examples of wetting 



agents which can be used are condensation products of 
ethylene oxide with phenol. Condensation products of 
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ethylene oxide with phenol can also be used as 
emulsif iers . 

All formulation auxiliaries mentioned are coimercially 
available products . 

5 The WP formulations according to the invention (combin- 
ation (A) or^(C)) preferably have the following composi- 
tion: 

per part by weight of metainitron ( I ) ; 

0.1 - 0.4 parts by weight of et hgfuinesate (II), 
10 0.1-0.4 parts by weight of phenmedipham (III), or 

0.1 - 0.4 parts by weight of desraediphin (IV), 

0.05 - 0.2 parts by weight of dispersant, 

0.0 - 0.3 parts by weight of emul^ifier, 

0.0 - 0.1 parts by weight of wetting agent , 
15 0.1-0.3 parts by weight of sj^lica and 

0.05 - 0.2 parts by weight of kaolin. 

The WP formulations according to the invention (combin- 
ation (A) ) particularly preferably have the following 
composition: 

20 per part by weight of metamitron (I): 

0.1 - 0.35 parts by weight of ethofiimesate (II), 
0.1 - 0.3 parts by weight of phenmedipham (III), 
0.05 - 0.2 parts by weight of dispersant, 
0.0 - 0.3 parts by weight of emulsif ier, 

25 0.0-0.1 parts by weight of wetting agent. 
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0-1 - 0.3 parts by weight of silica and 
0.05 - 0.2 parts by weight of kaolin. 

The WP formulations according to the invention (combin- 
ation (C)) particularly preferably have the following 
composition: 

per part by weight of metamitron (I): 
0.1 - 0.4 parts by weight of ethofumesate (II)/ 
0.1 - 0.3 parts by weight of desmediphaiu (IV), 
0.05 - 0.2 parts by weight of dispersant, 
0.0 - 0.3 parts by weight of eitiulsifier/ 
0,0 - 0.1 parts by weight of wetting agent, 
0.1 - 0.3 parts by weight of silica and 
0.05 - 0.2 parts by weight of kaolin. 

The WP formulations according to the invention (combin- 
ation (B) ) preferably have the following 
composition; 

per part by weight of metamitron ( I ) : 

0.1 - 0.4 parts by weight of ethofumesate (II), 

0.1 - 0.4 parts by weight of phemnedipham (III), 

0.1 - 0.4 parts by weight of desmedipham (IV), 

0.05 - 0.2 parts by weight of dispersant, 

0.0 - 0.3 parts by weight of emulsifier, 

0.0 - 0.1 parts by weight of wetting agent, 

0.1 - 0.3 parts by weight of silica and 

0.05 - 0.2 parts by weight of kaolin. 
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The WP formulations according to the invention (combin- 
ation (B)) particularly preferably have the following 
composition: 

per part by weight of metamitron (I): 

0.1 - 0.4 parts by weight of ethofumesate (II)/ 

0.1 - 0.35 parts by weight of pheninedipham (III), 

0.1 - 0.25 parts by weight of desmedipham (IV), 

0.05 - 0.2 parts by weight of dispersant, 

0.0 - 0.3 parts by weight of emulsifier, 

0.0 - 0.1 parts by weight of wett ing ^agent , 

0.1 - 0.3 parts by weight of silica and 

0.05 - 0.2 parts by weight of kaolin. 

The WG formulations according to the invention 
(combination (A) or (C)) preferably have the following 
composition; 

per part by weight of metamitron (X): 

0.1 - 0.4 parts by weight of ethofumesate (I), 

0.1 - 0.4 parts by weight of phenmedipham (III), or 

0.1 - 0,4 parts by weight of desmedipham (IV), 

0,2 - 0.5 parts by weight of dispersant, 

0.0 - 0.3 parts by weight of emulsifier, 

0.1 - 0.3 parts by weight of silica and 

0.0 - 0.2 parts by weight of kaolin. 

The WG formulations according to the invention (combin- 
ation (A) ) particularly preferably have the following 
composition: 
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per part by weight of metamitron (I): 
0.1 - 0.35 parts by weight of ethofuiresat (II), 
0.1 - 0.3 parts by weight of phenmediphain (III), 
0.2 - 0.5 parts by weight of dispersant^ 
5 0.0-0.3 parts by weight of emulsifier, 

0.1 - 0.3 parts by weight of silica and 
0.0 - 0.2 parts by weight of kaolin. 

The WG formulations according to the invention (combin- 
ation (C)) particularly preferably have the following 
10 composition: 

per part by weight of metamitron (I): 

0.1 - 0.4 parts by weight of ethofumesate 

0.1 - 0.3 parts by weight of desmedipham 

0.2 - 0.5 parts by weight of dispersant, 

15 0.0-0.3 parts by weight of emulsifier, 

0.1 - 0.3 parts by weight of silica and 

0.0 - 0.2 parts by weight of kaolin. 

The V?G formulations according to the invention (combin- 
ation (B)) preferably have the following composition: 

20 per part by weight of metamitron (I): 



0.1 


- 0.4 


parts 


by weight of ethofumesate (II)/ 


0.1 


- 0.4 


parts 


by weight of phenmedipham (III), 


0.1 


- 0.4 


parts 


by weight of desmedipham (IV), 


0.2 


- 0.5 


parts 


by weight of dispersant. 


0.0 


- 0..3 


parts 


by weight of emulsifier, 


0.1 


- 0.3 


parts 


by weight of silica and 



(II)/ 

(IV), 
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0.0 - 0.2 parts by weight of kaolin. 

The WG formulations according to the invention (combin- 
ation (B)) particularly preferably have the following 
composition: 

per part by weight of metamitron ( I ) : 

0-1 - 0.4 parts by weight of etJiQ.fiaine_gate (II), 

0.1 - 0.35 parts by weight of pheninediphaiti (III), 

0.1 - 0.25 parts by weight of desmedipham (IV), 

0.2 - 0.5 parts by weight of dispersant, 

0.0 - 0.3 parts by weight of enmlsafj^r, 

0.1 - 0.3 parts by weight of silica and 

0.0 - 0.2 parts by weight of kaolin. 

For further details, reference is made to the preparation 
examples . 



Bearing in mind the basic technical problems which had to 
be overcome in the preparation of the new solid finished 
formulations, especially the water-dispersible granules. 



the results achieved must be considered as surprising: 

The preparation of a ground mixture of the active com- 
pound etho fumes ate usually presents difficulties because 
of the low melting point of about 69 "C. In an air- jet 
mill, this results in blocked jets or caking in the 
grinding chamber. To date, the active compound has only 
been marketed in the form of a liquid formulation. 
However, in the mixtures described herein, the active 
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compound ethofumesate in the combinations (A), (B) and 
(C) can be ground without problems. Above all, the 
grindability of the herbicide mixture is also retained 
when, in addition to the active compounds, a liquid 
5 emulsifier is used in the formulation, up to a content of 
about 10 %. 

In general, granulation of an active compound having a 
low melting point presents problems. Surprisingly, 
however, the premix with the active substances can be 
10 granulated without particular problems. Surprisingly, the 
premix can also be granulated when it contains a liquid 
emulsifier. 

The granules obtained redisperse completely, even though 
up to about 10 % of highly-disperse silica are incor- 
15 porated. This silica component usually does not com- 
pletely redisperse after granulation. 

Surprisingly, the same premix can be granulated by the 
customary processes, preferably in a powder process such 
as, for example, f luidised-bed granulation, or in a so- 
20 called slurry process, for example, spray drying. 
("Slurry" means "concentrated aqueous suspension"). 

Surprisingly, the (pre) mixture can also be ground and, if 
desired, subsequently granulated when the liquid emul- 
sifier and the active compound metamitron (X) have 
25 previously been molten together at 160 *'C without degrada- 
tion of active compound. 
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Furthermore, it has been found that the finished formula- 
tions according to the invention, in particular the new 
WG formulations, are outstandingly suitable for selective 
combating of weeds, in particular in beet cultures. 

The new finished formulations prove to be high-quality 
preparations which meet the requirements of practice and 
have a broad range of activity, for combating dicotyledon 
and monocotyledon harmful plants including problem weeds 
such as Mercurialis annua and Galium aparine in beet 
cultures . 

Surprisingly, it has emerged in corresponding comparison 
trials that the WG formulations according to the inven- 
tion are superior to the known tank mixes in some cases 
as regards their action and in some cases as regards 
their compatibility, and hence have additional advantages 
compared with the prior art. 

Moreover, the new finished formulations can also be 
employed as selective herbicides in cultures of Beta 
beets, strawberries, mangel-wurzel, spinach and other 
fruit and vegetable cultures . 

Other typical weeds which may be mentioned which can 
occur in the abovementioned cultures and which can be 
combated successfully with the agents according to the 
invention are the following: 

Dicotyledon weeds of the genera; S inapi s , Lep idium , 
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Stellaria, Matricaria, Anthemis, Galinsoga, Chenopodium/ 
Urtica, Senecio, Amaranthus, Portulaca, Xanthixun, Convol- 
vulus, Ipomoea, Polygonum, Sesbania, Ambrosia, Cirsium, 
Carduus, Sonchus, Solanum, Rorippa, Rotala, Lindernia, 
Lamium, Veronica, Abutilon, Emex, Datura, Viola, Galeop- 
sis, Papaver, Centaurea, Trifoliura, Ranunculus, 
Taraxacum. 

Monocotyledon weeds of the genera; Echinochloa, Setaria, 
Panicxim, Digitaria, Phleum, Poa, Festuca, Eleusine, 
Brachiaria, Loliiun, Bromus, Avena, Cyperus, Sorghum, 
Agropyron, Cynodon, Monochoria, Fimbristylis, Sagittaria, 
Eleocharis, Scirpus, Paspalum, Ischaemum, Sphenoclea, 
Dactyloctenimn, Agrostis, Alopecurus, Apera. 

The application rates of active compound correspond to 
the amounts of active compound applied in practice when 
the previously known tank mixes are used, in each case 
based on the same unit area. 

It is particularly important for the user in agricultural 
practice that the new WG formulations have substantial 
technical advantages compared with other formulations of, 
the same active compounds: 

for example, packaging is simpler (can be emptied without 
leaving residues and hence disposed of without problems, 
while the amount of packaging material is considerably 
reduced); the granules can be measured by volume, and 
there is no dust formation or splashing of the concentrate 
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when the spray mixtures are made up; the new solid 
formulations are completely free from solvents compared 
with the known emulsion concentrates (EC). 

The action of a leaf-acting herbicidal agent can be 
5 increased by adding an emulsifier. Such an additive is 
customarily added in large amounts in a tank mix. Sur- 
prisingly, only a small amount of about 5-10 % of the 
emulsifier used in the finished formulation according to 
the invention is sufficient for obtaining an increase of 
10 action of the preparations described herein. 

The preparation and use examples which follow are inten- 
ded to further illustrate the invention. 

A) Preparation Examples 

Examples of the preparation of the WG finished formula- 
15 tions according to the invention of metamitron & etho- 

fumesate & phenmedipham. 

A premixture was prepared from the components listed in 
Table 1 below by mixing, grinding the mixture in an air- 
jet mill, followed by remixing. 

20 Each of these premixtures was treated with water in a 
f luidised-bed granulator manufactured by Aeromatik 
(Strea 1) in the customary manner and subsequently dried 
to a product temperature of 40'*C at an inlet air tempera- 
ture of 68'C. The too small particles (<200 ^m) and the 
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too large particles (>1500 fim) were subsequently sieved 
off from the product obtained. 

When the formulations WG-3, WG-5 and WG-7 were prepared, 
a suspension was prepared in each case using 3.0 kg of 
5 premixture and 3.0 1 of water. This suspension was fed 
into an apparatus described in Patent Document 
DE-A-3,413,200 or EP-A-0, 163, 863 . The product was con- 
tinuously discharged at a product temperature of 40°C and 
at an inlet air temperature of 110 *C. Sieving of the 
10 product obtained, granules about 500 fixa in size, was no 

longer necessary due to the apparatus. 

In the WG formulations described in Table 1, the ratio by 
weight of the active compounds is 

(I) : (II) : (III) = 1:0.132:0.136 in the case of 
15 WG 1 to 10 

(I) J (II) : (III) = 1:0.270:0.279 in the case of 
WG 11. 

The same is also true for all use examples which follow. 
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Notes : 



Active compound (I) 



Active compound (III) 



Active compound (II) 



metamitron, technical 
grade 

etho flames ate, technical 
grade 

phenmedipham, technical 
grade 



2} 
3) 

10 



6) 

20 



Dispersant: al3cylaryl sulphonate 

Emulsifier; Polyoxyethylene-( 6 ) tridecyl ether 
In the preparations "containing an emulsifier, a 50 % 
premixture on silica was prepared using a customary 
"pulveriser" . 

Carriers: highly-disperse precipitation silica + 
kaolin W 

The amount of the active compound metamitron (I) and 
the amount of emulsifier were molten together at 
about 150 °C and the melt was cooled. The waxy 
composition was mixed with silica. 

60 % of emulsifier and 40 % of silica were employed 
as the premixture; this premixture was prepared by 
mixing the two components. Kaolin was not added. 
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B) Use Examples 

Preparations used in the experiments! 

(a) according to the prior art - tank mix/mixture 
comparison agent consisting of 

•GOLTIX/metamitron (I), manufactured by Bayer 
AG, 70 % WG formulation; 

•TRAMAT/ethofumesate (II)/ manufactured by 
Schering AG, liquid formulation, active com- 
pound content 200 g/1; 

•fiETANAL/phenmedipham (HI), manufactured by 
Schering AG, EC formulation, active compound 
content 157 g/1. 

(b) according to the invention - 

the WG finished formulations WG-1 to WG-10 of 
metamitron & ethofumesate & phenmedipham which 
are described in the preparation examples . 

Experimental set-up : 

Preparing the active compound preparations: the amounts 
required of the formulations of the preparations are 
weighed or measured and made into spray mixtures using 
water . 

Post-emergence method: test plants are grown in the 
greenhouse under controlled conditions (standard soil/- 
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normal soil, temperature, hvunidity, light) up to a size 
of 5 to 10 cm and then treated with the herbicides in a 
spray cabin. 

The concentration of the spray mixtures is so chosen that 
the particular amounts of active compound desired per 
unit area are applied at an application rate of 500 1 of 
water /ha. 

After the treatment, the test containers containing the 
test plants are kept in the greenhouse until they are 
evaluated. Two to three weeks after the treatment, the 
degree of damage to the plants is assessed as a % damage 
compared with untreated control plants . 

The figures denote: 

0 - no action/damage (like untreated control) 
100 = total combating/complete damage 

The formulations, application rates, test plants and 
actions can be seen from Tables A-G which follow. 

Abbreviations used in the tables; 



a.i. = active ingredient 

BEAVA = Beta vulgaris (beet) 

AMARE = Amaranihus retroflexus 

GALAP = Galium aparine 

MATIN = Matricaria inodora 

MERAN = Mercurialis annua 

POLCO = Polygonum convohulus 

SLVAL = Sinapis aJba 



Le A 27 649 



- 20 - 



•H 

o 
in 

u 
ta 
•o 
p: 

(0 
-M 



Q) 

tn 

B 

c 

Q] 
Q) 

a» 

(0 
CD 
+J 

0) 

o> 

Q) 

0) 
I 

+J 

w 
0 



o 
u 

U (0 C 

C H 

<TJ O 

0) 

4-) (0 

w e 

&^ Q 



0 
4-> 

(Q 0) 

U 4J 

•H (T3 ^ _ 

M In tJ^ 

a 



o 



o 
o 



o 



r- 

CN 
U3 

es 
4- 
o 
o 
o 



CM 

CN 
O 

o 
o 



c 
o 

4-) 



0 



o u 

^ CO 



c 0 

T3 U 

U O* , 

O ^! 

U O C 

(0 P +J 









•• 




0 £ 








c 




4J 5 






0 


0 




(D X 








•H 








c CQ a 




■P 








0 0 -1 


o 


c 




0 e -D 


•* 


^^ e Tl 


c 






M :3 Q) 


Q} 






















•HOC 




€ 0 c 




•H 




e X Qj 




m X <u 


0 






(U P X 




+j +) X 


o 


(1) 




p 0 a 






0 




i 






e + + 


(0 






e i« 



I 



(N 
CN 

CN 

tn 
o 
o 
o 



P ro 

to Pu 

g TJ 

3 0) 

P *w E 

o c 

m P 

p 0} a 

0) 

e u8 t« 



CN 

r- 

CN 

VD 
CN 
CO 

o 
o 
o 



c 

O 
U 



I 



4J M-l 
•H O 

e 

<c P 

P 0) 

o 



o 
I 

< 

(0 

OJ 

n 
P 



to 

G 

a 

E 

CC 

C 

O 

4-> 
(d 
M 
to 
Pk 
G) 
Vi 

a 
p 

0) 
w 
(d 
U 

u 
td 
(V 

c 

•H 



o 



(d ^ 

•H O 

S u 

t« p 
c 



Le A 27 649 



- 21 - 



c 
o 



(Q (0 

C H 

(fl O 

a 0) 

4J eg 

to B 

0) (□ 



C 

o 

(0 Q) (d 

a 



o 



o 

▻4 



o 

CO 



o 
o 



o 
o 



CO 

+ 

o 
o 
in 



CO 
\D 
tS 

\o 

O 
O 

in 



CO 

vr> 

U3 
O 

o 
in 



4-1 






o u 




4J to 






a X 


Cn 




0 0) -H 


COX 


•t 


h g -o 


.r^ -H -r^ 


0 




•0 n g 


(H 








g o c 


O M 




(0 pC 0) 


V <D C 


X 


+J 4-> X 






0) 0) & 


to +J -P 


E 


E + + 



c 

0 



c 

M 
0 
O 
O 

to 



11 



0) 
4J 

to 
n 

E 
O 

X _ 

4J o a 
o 



e 

(G 
X 

•H 
T3 
CJ 
E 
c 



o 

4-) ^ 
M O 

.EX 

I U> 0) 

E (2 ui 



0) E 
(0 X 

w a 

E V 

^ Q) 
E 
c 

0) 
X 

a 



Le A 27 649 



- 22 - 



o 

•H 

O 



0 



W (D 
+J 

ro 0 
w 

w e 

Q> (C 



% 

pa 





0 




c 








0) 




tn 








0 












flJ 






0 


u 


•H 


Cn 


4-) 




(0 P 


13 


en 


C 


0) 


•H 


4J 


4J 




c 


Q) 


0 


U 


u 


C 




' Q) 




CP 


CN 




1 




< 






0) 




1 


•-1 




*Q 


in 


(0 


0 


&^ 





c 
o 

4-1 

(U (d 

a 



CP 



c 

0 
•H 

-P 
d 

!3 



O 



o 
o 



CO 

m 

\D 
CO 
O 

o 
in 





•• 

c 


0 


0 


+J 


4J 


D 


■ C 


C 




M 


> 


TJ 








0 




U 


Q) 


U 




CD 


4J 









(0 








1(1 cu 








0 g-o 




(4 S tU 








•p^ 0 c 




gX 0) 
















g ta .a 



00 

t 



CO 

o 
o 
in 



<D £ 
4-) fC 

(0 *c 

Ul P4 

e TJ 

.r^ o 5 

ex Q) 

g la la 



0 



r.P A 27 649 



- 23 - 



m 



O 
CO 

l-i 
o 



G) 
n 

O 

c 

CD 

u 
cn 

Q> 

u 
c 

0) 
CP 
M 
0) 

Q) 

+J 
(0 

o 



o 



D3 (C 
4-) 

C U 

ca o 

4-) (C 

w e 

Q 



c 



o 

00 



i 



c 

o 

+J 

(C 0) (C . 

a 



c 
o 

10 
3 



0 
{i4 



n 

+ 

cs 
n 
1-1 
+ 
o 
o 
o 



4-> 




0 u 












COX 




■r-t *H 'A 




•one 


}H 


U Q* 




0 ^ 


4J 


U Q) C 


X 




•H 


m +J P 


€ 






(0 





0) e 

g-O 

O C 
+ + 



CO 



o 

> 

c 

•H 



M 
O 
O 
O 
(0 



0) 

4j: 



1-4 
CN 

ro 

lS 
O 
O 

o 



e -a 
+j 4-1 e 

•r^ o c 

u o 

15 E ta la 



o 
u 



Le A 27 649 



- 24 - 



